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response to a power-ON state, the CPU reads the status 
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PERSONAL COMPUTER FOR DISABLING 
RESUME MODE UPON REPLACEMENT OF HDD 

This application is a continuation of application Ser. 
No. 07/604,457, ?led on Jan. 29, 1990, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a personal computer 

using a replaceable hard disk as an external storage 
medium. 

2. Description of the Related Art 
In the ?eld of personal computers in recent years, 

compact, lightweight, portable laptop personal comput 
ers have been very popular in place of conventional 
desk-top personal computers. Demand has increasingly 
arisen for more compact, lightweight, portable laptop 
personal computers. The most advanced laptop per 
sonal computer employs a low-pro?le ?oppy disk drive 
(F DD), and a display and a hard disk pack are detach» 
ably mounted in this personal computer. 

In order to improve user operability, a laptop per 
sonal computer has a resume mode as a standard mode. 
In the resume mode, a state (i.e., a content of a memory 
and contents of various types of register) in the system 
is saved in a nonvolatile memory in a power-OFF state, 
and a state immediately before the power-OFF timing is 
restored upon power-ON. Therefore, Jobs can be con 
tinued regardless of a power-ON/OFF state. 
A hard disk pack is generally replaced in a power 

OFF state to prevent attachment/ detachment of the 
hard disk pack while signal lines are kept active. In the 
above personal computer, however, if a hard disk pack 
is detachable and when it is replaced in a power-OFF 
state, a change in content of the hard disk pack is not 
detected and a Job is resumed in a resume mode. There 
fore, the content of the hard disk pack is broken, and a 
system may overrun. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
personal computer, wherein replacement of a hard disk 
pack in a power-OFF state is detected, and a resume 
mode is disabled to prevent the content of the hard disk 
pack from damage and a program from overrun. 
According to the ?rst aspect of the present invention, 

a personal computer comprises: means for supplying a 
power to the personal computer; external storage me 
dium means detachably connected to the personal com 
puter; resume means for resetting a system to an imme 
diately preceding state of a power-OFF operation in 
response to a power-ON operation after a power switch 
is turned off; status register means for detecting and 
registering that the external storage medium means is 
replaced in the power-OFF state; and control means for 
referring to the status register means when the power 
switch is turned on and invalidating the resume means 
when the external storage medium means is determined 
to be replaced. 
According to the second aspect of the present inven 

tion, a method for controlling a personal computer 
having a detachable disk unit and a resume function, 
comprises the computer steps of: a) detecting and regis 
tering that the disk unit is detached in a power-OFF 
state; b) when a power switch is turned on again, check 
ing whether the disk unit is detached; and c) determin 
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2 
ing that the disk unit is detached and invalidating the 
resume function. 
According to the present invention, a hard disk pack 

replacement detector (powered from a backup power 
source) detects replacement of a hard disk pack in a 
power-OFF state, and this information is stored as sta 
tus information in a memory backed up by a battery. 
When the power switch is turned on, a CPU checks the 
status information, detects replacement of the hard disk 
unit, releases the resume mode, and causes a display to 
display an alarm message to an operator. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and in 
part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and ob 
tained by means of the instrumentalities and combina 
tions particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo 
rated in and constitute a part of the specification, illus 
trate a presently preferred embodiment of the invention, 
and together with the general description given above 
and the detailed description of the preferred embodi 
ment given below, serve to explain the principles of the 
invention. 
FIG. 1 is a system block diagram showing an overall 

arrangement of a personal computer according to the 
present invention; 
FIG. 2 is a block diagram showing a main part of the 

present invention; 
FIG. 3 is a circuit diagram showing a detailed ar 

rangement of a hard disk pack replacement detector 
shown in FIG. 2; 
FIG. 4 is a ?ow chart showing a power-ON control 

program executed by a CPU 11; ' 
FIG. 5 is a ?ow chart showing SETUP processing 

for setting a resume ?ag; and 
FIGS. 6 and 7 are flow charts showing resume pro 

cessing. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a system block diagram showing an overall 
arrangement of a personal computer according to the 
present invention. 

Referring to FIG. 1, components 11 to 28, 51, and 53 
are connected to a system bus 10. The central process 
ing unit (CPU) 11 controls the overall system and exe 
cutes ?ow charts shown in FIGS. 4 to 7. The CPU 11 
serves as a host CPU when viewed from a power con 
trol CPU 306 in a power supply 30 (to be described 
later). The read only memory (ROM) 12 stores a basic 
input and output program (BIOS). The BIOS includes 
programs shown in FIGS. 4 to 7 and is executed in 
response to a system power supply. Setup information 
stored in a specific area (or register) of the RAM 13 is 
loaded, and a system atmosphere is Judged. A boot 
block is loaded from the HDD 20A, and an operating 
system (OS) program stored in the HDD 20A is loaded 
in the RAM 13 by this boot block. The random access 
memory (RAM) 13 stores the operating system (OS), 
application programs, and various data. A backup 
power supply voltage VBK is supplied from the power 
supply 30 to the RAM 13. Even if a system power 
switch is turned off, the memory contents are not lost. 
The direct memory access (DMA) controller 14 per 
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forms direct memory access control. The controller 
(PIC) 15 is a programmable interrupt controller which 
can be set by a program. The timer (PIT) 16 is an inter 
val timer which can be set by a program. When the 
interval timer 16 counts a time set by a program, the 
timer 16 supplies a time-out signal as an interrupt signal 
to the CPU 11 under the control of the programmable 
interrupt controller 15. The CPU 11 executes a vector 
interrupt routine in response to this interrupt signal. The 
real-time clock (RTC) 17 is a timepiece module having 
its own operation battery to display current time. The 
extending RAM 18 is a large-capacity memory detach 
ably mounted in an extending RAM card slot in a main 
body, and a backup power (VBK) is supplied to the 
extending RAM 18. The backup RAM 19 constitutes a 
data storage area for realizing the resume function and 
is supplied with the backup power (V BK). The hard 
disk interface 51 interfaces the CPU 11 with the hard 
disk pack 20. The hard disk pack 20 is detachably 
mounted in a hard disk pack section of the main body. 
The hard disk pack 20 consists of, e.g., a 2.5" hard disk 
drive (HDD) 20A and a hard disk controller (HDC) 
20B for controlling access of this drive. 
The hard disk pack replacement detector 53 detects 

that a hard disk pack is replaced in a power-OFF state. 
The hard disk pack replacement detector 53 stores this 
detection information. The detection information is 
read by the CPU 11 when a power switch is turned on. 
The ?oppy disk controller (F DC) 20F controls a 3.5” 

optional ?oppy disk drive (external F DD) 32 and a 5" 
' optional external ?oppy disk (external FDD) 33. The 
printer controller 21 is connected to an external printer 
34. The input/output interface 22 is a universal asyn 
chronous receiver/transmitter (UART). An RS-232C 
interface equipment 35 is connected to the interface 22, 
as needed. The keyboard controller (KBC) 23 controls 
a keyboard 36. The display controller (DISP-CONT) 
24 controls a liquid crystal display (LCD) 37. The video 
RAM 25 is supplied with the backup power (V BK) and 
stores video data. The kanji ROM 26 stores kanji char 
acter patterns corresponding to kanji character codes. 
The dictionary ROM 27 stores a correspondence be 
tween kana and kanji characters and a kanji conversion 
dictionary. The power supply control interface (PS-IF) 
28 connects a power supply 30 to the CPU 11 through 
the system bus 10. A power supply adapter (AC 
adapter) 29 is plugged in the personal computer main 
body to rectify and smooth a commercial AC power 
and obtain a DC operating power having a predeter 
mined voltage. An‘expansion unit is selectively con 
nected to an expansion connector 40. The intelligent 
power supply (power controller) 30 comprises the 
power control CPU 306 and supplies power to each unit 
described above. A battery (M-BATT) 31A is a detach 
able main battery pack constituted by a rechargeable 
battery. A battery (S-BATT) 31 is a sub-battery incor 
porated in the main body and constituted by a recharge 
able battery. 
FIG. 2 is a block diagram showing a relationship 

between the hard disk pack 20, the hard disk pack re 
placement detector 53, and the CPU 11. When the hard 
disk pack 20 is replaced in the power-OFF state, the 
hard disk pack replacement detector 53 detects it and 
registers it as status information. Upon a power-ON 
operation, the CPU 11 reads the status information 
stored in the hard disk pack replacement detector 53 
and determines whether the hard disk pack is replaced 
in the power-OFF state. 
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4 
FIG. 3 is a circuit diagram showing a detailed ar 

rangement of the hard disk pack replacement detector 
53. 
The hard disk pack 20 is detachably connected to the 

personal computer main body through a connector 61. 
A speci?c connector pin on the hard disk pack 20 side, 
e.g., the ?rst pin, is connected to the ground potential. 
The ?rst connector pin on the computer main body side 
is connected to a backup power supply 65 through a 
pull-up resistor. The ?rst pin of the connector 61 on the 
computer main body side is connected to a clock input 
terminal CK of a ?ip-?op (F/F) 67 through a signal line 
66. When the hard disk pack 20 is kept connected to the 
computer main body, a signal of logic “0” level is sup 
plied to the clock input terminal CK of the F/F 67. 
When the hard disk pack 20 is detached from the com 
puter main body, a signal of logic “1” level is supplied 
to the clock input terminal CK of the F/F 67. There 
fore, the signal of logic “1” level from the power supply 
65 is supplied to the D input terminal of the F/F 67, and 
a signal of logic “1” level representing replacement of 
the hard disk pack 20 is set in the F/F 67. The Q output 
terminal of the F/F 67 is connected to an open collector 
type gate 69. The output terminal of the gate 69 is nor 
mally pulled up to the power supply (+5V) through a 
pull-up resistor 71. An output signal HDCHG from the 
gate 69 is supplied to the CPU 11 through a signal line 
73. 
A normally voltage detector 75 monitors the power 

supply (+5V) and outputs a signal of logic “1” level to 
an AND gate 77 in a normal voltage state (i.e., +5V, 
10%). When this power supply is set at low level, the 
voltage detector 75 outputs a signal of logic “0” level to 
the AND gate 77. A clear signal is supplied from the 
CPU 11 t0 the other input terminal of the AND gate 77 
through a signal line 79. When the power supply volt 
age is normal and a high-level (active high) signal is 
supplied from the CPU 11, the AND gate 77 supplies a 
signal for clearing the F/F 67 to a clear terminal CLR 
of the F/F 67. The AND gate 77 is arranged to prevent 
the content of the F/F 67 from being broken upon 
power-ON/ OFF. 
An operation of the embodiment having the above 

arrangement will be described with reference to a ?ow 
chart in FIG. 4. 
When an operator turns off the switch of the com 

puter main body and removes the hard disk pack 20, the 
level of the signal line 67 is changed from low level 
(logic “0”) to high level (logic “1”) by the backup 
power supply 65 and a pull-up resistor 63. As a result, a 
signal of logic “1” level is set in the F/F 67. Then, an 
HDCHG signal as a low-level (logic “O”) output signal 
from the gate 69 is output. The operator connects a 
desired hard disk pack 20 to the computer main body 
through the connector 61 and turns on the system 
switch. 

In response to this power-ON operation, the CPU 11 
executes the flow chart in FIG. 4. More speci?cally, the 
HDCHG signal is read in step 81. The CPU 11 deter 
mines an HDCHG level in step 83. If the CPU 11 deter 
mines level “0” of the HDCHG signal, i.e., determines 
that the hard disk pack 20 has been replaced, a resume 
mode ?ag set in a register (not shown) is cleared in step 
85. In step 85, the CPU 11 clears the F/F 67 through the 
AND gate 77. In step 87, a message representing that 
resume processing is performed due to replacement of 
the hard disk pack is displayed on the LCD 37, as 
needed. Resume operations from step 85 are not per 
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formed, and system initialization processing is executed. 
Therefore, damage to the content of the hard disk pack 
by execution of the resume processing can be pre 
vented. ' _ 

FIG. 5 is a flow chart showing SETUP processing 
for setting a resume flag shown in step 85 of FIG. 4. 
The operator depresses a function key or inputs a 

predetermined command to start a setup program. The 
setup program contains various contents and is used to 
execute various processing operations (step S11). When 
the current operation reaches enable/disable setup of 
the resume function, a menu inquiring whether the 
resume function is enabled is displayed on the LCD 37 
(step S12). In response to this inquiry, the operator 
inputs from the keyboard 36 an instruction whether the 
resume function is enabled. The input instruction is 
determined in step S13. When the input instruction 
represents enabling of the resume function, a resume 
flag is set (step S15). 
FIG. 6 shows save processing of resume processing. 

In response to a power-OFF operation, the CPU 11 
saves system data such as contents of registers of the 
CPU 11, contents of various registers, and the content 
of the program counter in the RAM 13 in step S31. In 
step S32, the CPU 11 sets a system data save flag. 
FIG. 7 shows restore processing of the resume pro 

cessing. That is, in response to a power-ON operation, 
the CPU 11 determines in step S51 whether the system 
data save flag is ON. If YES in step S51, the CPU 11 
restores, in step S52, various system data saved in the 
RAM 13. In step S53, the system data save ?ag is reset. 
On the other hand, if NO in step S51, the CPU 11 per 
forms a normal system boot processing in step S55. 

Additional advantages and modi?cations will readily 
occur to those skilled in the art. Therefore, the inven 
tion in its broader aspects is not limited to the speci?c 
details, representative devices, and illustrated examples 
shown and described herein. Accordingly, various 
modi?cations may be made without departing from the 
spirit or scope of the general inventive concept as de 
?ned by the appended claims and their equivalents. 
What is claimed is: 
1. A portable computer to which a removable unit is 

detachably connected through a connector, comprising: 
means for supplying a power to elements constituting 

said portable computer; 
resume means for resuming operation at a state of said 

portable computerexisting immediately preceding 
a power-OFF operation in response to a power 
ON operation after a power switch is turned off; 

detecting means for detecting that said removable 
unit is replaced during the power-OFF operation 
from a change of level of a signal from the connec 
tor and for outputting a detection result represent 
ing that said removable unit has been replaced 
during the power-OFF operation; 

latch means for latching the detection result from said 
detecting means; and 

control means for reading the detection result from 
said latch means when said power switch is turned 
on and disabling said resume means when said 
removable unit is determined to have been replaced 
during said power-OFF operation so that operation 
of said portable computer after said power-OFF 
operation does not resume at said state immediately 
preceding said power-OFF operation when said 
removable unit is detached during the power~OFF 
operation. 
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2. The computer according to claim 1, wherein said 

latch means is backed up by a battery. 
3. A computer according to claim 1, wherein said 

control means reads the detection result from said latch 
means every time said power switch is turned on, and 
disables said resume means when said control means 
determines that said removable unit has been replaced. 

4. A computer according to claim 1, further compris 
ing means for clearing a content of said latch means 
after said control means disables said resume means. 

5. The computer according to claim 1, wherein said 
control means disabling said resume means comprise 
?ag means representing disabling of said resume means. 

6. A computer according to claim 1, wherein said 
latch means comprises connector means, a speci?c pin 
of which is assigned to output a speci?c signal in re 
sponse to attachment or detachment of said removable 
unit. 

7. A method of controlling a portable computer hav 
ing a detachable disk unit and a resume function in 
which a state of said portable computer immediately 
preceding a power-OFF operation is resumed in re 
sponse to a power-ON operation after a power switch is 
turned off, said method comprising the steps of: 

a) detecting and registering that said disk unit is de 
tached during said power-OFF operation; 

b) when a power switch is turned on again to end said 
power-OFF operation, checking whether said disk 
unit had been detached during said power-OFF 
operation; and 

c) disabling said resume function when said checking 
step determines that said disk unit had been de 
tached during said power-OFF operation so that 
after said power-OFF operation said portable com 
puter does not resume operation at said state imme 
diately preceding said power-OFF operation when 
said disk unit is detached during the power-OFF 
operation. ‘ 

8. A computer according to claim 1, wherein said 
removable unit is an external storage unit. 

9. A computer according to claim 8, wherein said 
external storage unit is a hard disk drive pack. 

10. A portable computer to which a removable unit is 
detachably connected through a connector, comprising: 
means for supplying a power to elements constituting 

said portable computer; 
resume means for resuming operation of said portable 
computer at a state immediately preceding a pow 
er-OFF operation in response to a power-ON oper 
ation after a power switch is turned off; 

detecting means for detecting that said removable 
unit is replaced during the power-OFF operation 
from a change of level of a signal from the connec 
tor and for outputting a detection result represent 
ing that said removable unit has been~ replaced 
during the power-OFF operation; 

latch means for latching the detection result from said 
detecting means; and 

control means for reading the detection result from 
said latch means when said power switch is turned 
on, for determining if said removable unit had been 
replaced during said power-OFF operation and for 
executing a system boot processing to set up said 
portable computer when said removable unit is 
determined to have been replaced. 

11. A computer according to claim 10, wherein said 
removable unit is an external storage unit. 
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12. A computer according to claim 11, wherein said 21) detecting Qnd registering that Said disk unit is de 
external storage unit is a hard disk drive pack. tached durlng Sald Power-OFF oparatlon; 

b) when a power switch is turned on again, checking 
whether said disk unit had been detached during 

5 said power-OFF operation; and 

13. A methgdfor controlling a portable computer 
having a detachable disk unit and a resume function in 

wh1ch ‘a state of said portable computer lmmediately 0) Setting up Said portable computer by a bootstrap 
preceding a power'opF operatlon 1S resumed m re‘ when said checking step determines that said disk 
sponse to a power-ON operation after a power switch is unit had been detached during Said POWCFOFF 
turned off, said method comprising the computer steps operation, 
of: 10 ***** 
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